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Proposed Recommendations for Pertussis Treatment and Pror)hvlaxisT

1. General Recommendation

The preferred antimicrobial agents for treatment and prophylaxis of pertussis are
the macrolides. Erythromycin, clarithromycin, or azithromycin are appropriate first
line agents for treatment or prophylaxis of pertussis for persons 6 months of age
and older. (Please see Section 4 for treatment of infants <6 months of age).
Trimethoprim-sulfamethoxazole can be used as an alternate antimicrobial agent.
Providers should consider safety, evaluation of concurrent medications for
potential interactions, adherence to the prescribed regimen, and cost when

choosing a macrolide or alternative agent for any patient.

2. Treatment Recommendations
A. Erythromycin
e Erythromycin is available as an oral preparation as a base (enteric or film
coated), as an ethylsuccinate salt, or as estolate or stearate esters. Some
experts prefer the use of the estolate preparation in children because it
achieves higher serum levels compared with the ethylsuccinate or
stearate; however the estolate ester may not be available in the USA. The
estolate ester is associated with an increased risk of drug-induced
hepatitis in adults and should be avoided in pregnant women. The
recommended dose of erythromycin for infants or children is 40 -50
mg/kg/day in four divided doses (maximum 2 gm/day); for adults the dose
is 1-2 gm per day in 4 divided doses. The recommended duration of
therapy to prevent bacteriologic relapse is 14 days.
e Erythromycin is classified as an FDA Pregnancy Category B* drug.
e An association between orally administered erythromycin and infantile
hypertrophic pyloric stenosis (IHPS) in neonates has been reported
e Erythromycin is contraindicated in patients with known hypersensitivity to
macrolides. Erythromycin should be used with caution when co-

administered with other agents that are metabolized by the hepatic
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cytochrome P-450 system including some agents used to treat convulsive
disorders, antiretroviral drugs, and in patients taking astemizole or
cisapride; synergystic drug interactions or elevated serum levels of these
drugs leading to serious cardiac arrhythmias can result with concomittant
erythromycin use (2). Drug interactions must be also considered when
erythromycin is used concomittantly with theophylline, digoxin, oral
anticoagulants, ergotamine or dihydroergotamine, lovastatin and other
cholesterol-lowering drugs, and benzodiazipines; elevated and toxic levels

of these drugs may result from drug interactions with erythromycin.

B. Newer macrolides (azithromycin, clarithromycin)

Clinical studies have demonstrated that azithromycin and clarithromycin
have microbiologic effectiveness comparable with erythromycin for
treatment of pertussis in previously immunized individuals who are >6
months of age (3—8). In addition, adverse events were fewer and milder in
the reported studies. No data are available on the effectiveness of
azithromycin or clarithromycin for pertussis treatment in infants <1 month
of age. As compared with erythromycin, these drugs have higher tissue
concentration and longer half-lifes and have the advantage of being
administered in fewer daily doses (1 or 2 doses per day), and in treatment
courses that are shorter (5 —7 days). These agents are contraindicated in
patients with known hypersensitivity to any of the macrolide class of

antibiotics.

Azithromycin

The recommended dose of azithromycin for treatment of pertussis in
infants and older children is five days course taken as 10 mg/kg/day in a
single dose on day 1 (maximum dose 500 mg) to be followed by 5
mg/kg/day (maximum dose 250 mg) taken in a single dose on days 2-5;
for adults, the recommended dose is 500 mg/day taken in a single dose
on day 1 followed by 250 mg/day in a single dose on days 2-5.
Azithromycin is classified as FDA Pregnancy Category B* drug.
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Clarithromycin

The recommended dose of clarithromycin for treatment of pertussis in
children is 15 mg/kg/day in two divided daily doses (maximum 500 mg per
dose) for 7 days; for adults the recommended dose is 500 mg twice daily
for 7 days.

Clarithromycin is classified as a FDA Pregnancy Category C* drug.
Clarithromycin is contraindicated in patients with known hypersensitivity to
macrolides. Clarithromycin should be used with caution when co-
administered with other agents that are metabolized by the hepatic
cytochrome P-450 system including some agents used to treat convulsive
disorders, antiretroviral drugs, and in patients taking astemizole or
cisapride; synergystic drug interactions or elevated serum levels of these
drugs leading to serious cardiac arrhythmias can result with concomittant
clarithromycin use. Drug interactions must be considered when
clarithromycin is used concomittantly with theophylline, digoxin, oral
anticoagulants, ergotamine or dihydroergotamine, lovastatin and other
cholesterol-lowering drugs, and benzodiazipines; elevated and toxic levels
of these drugs can result from drug interactions when taken with

clarithromycin.

C. Alternative agent —trimethoprim-sulfamethoxazole (TMP-SMZ)

TMP-SMZ (or co-trimoxazole) may be used as an alternative agent in
patients who are allergic to macrolides, who cannot tolerate macrolides, or
who are infected, rarely, with a macrolide-resistant strain of Bordetella
pertussis.

The recommended dose in children is trimethoprim 8 mg/kg/day,
sulfamethoxazole 40 mg/kg/day in two divided doses for 14 days. For
adults, the recommended dose is trimethoprim 320 mg/day,
sulfamethoxazole 1600 mg/day in two divided doses for 14 days.
TMP-SMZ is classified as a FDA Pregnancy Category C* drug. Because
of the risk of kernicterus, TMP-SMZ should not be given to pregnant
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women, nursing mothers, premature neonates, or infants <2 months of
age. The drug should be use with caution in elderly with underlying renal
or hepatic impairment.

TMP-SMZ is contraindicated in persons with known hypersensitivity to
sulfanomide drugs and trimethoprim, liver damage, renal impairment,
blood dyscrasias, or persons with G6PD deficiency. Following use of
TMX-SMZ, common adverse events include allergic skin reactions,
nausea, vomiting, and anorexia. Rarely, severe and fatal adverse events
have been reported with sulfanamide use. These adverse events include
Stevens-Johnson syndrome (severe eruptions around the mouth, anus, or
eyes), toxic epidermal necrolysis, acute fulminant hepatic necrosis,
agranulocytosis, and bone marrow suppression and other blood
dyscrasias. Drug interactions must be considered when TMP-SMZ is used
concomittantly with oral anticoagulant such as warfarin, drugs used to
treat diabetes mellitus, such as glipizide, glyburide, chlorpropamide,
tolbutamide and tolazamide, anticonvulsants such as dilantin, thiazide
diuretics, and antiretroviral drugs; elevated and toxic levels of these drugs

can result from drug interactions when taken with TMP-SMZ.

3. Chemoprophylaxis

Erythromycin, azithromycin, and clarithromycin are appropriate first line
agents for chemoprophylaxis of pertussis. TMP-SMZ is an alternative for
persons who can not tolerate macrolides.

The dosage, frequency, and duration of these drugs when used for

prophylaxis are the same as for treatment.

4. Infants <6 months of age

A. Treatment.

Data on the safety and efficacy of azithromycin and clarithromycin for

persons <6 months of age are scant. The US Food and Drug
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Administration has not licensed these drugs for use in infants <6 months
of age.

e Only limited data from small clinical trials are available that confirm the
microbiologic effectiveness of these agents in infants <6 months of age
with pertussis, who are more likely to be partially or unimmunized and
whose colonization is more likely to be prolonged compared with older,
previously immunized individuals with pertussis. Nevertheless, considering
theoretical rationale, in vitro effectiveness, safety and clinical data in older
individuals with pertussis, and treatment adherence issues, any of the
above macrolides may be used as a first line agent in infants 1-6 months
of age. There are only limited data from presented or published case
series on the use of azithromycin in infants<1 month of age (9). These
studies report a decrease in adverse events with no increased risk or
signal of IHPS in infants <1months of age who received azithromycin. For
infants <1 month of age, the risk of developing severe pertussis and life
threatening complications outweighs the potential risk of IHPS that is
associated with macrolide use.

e The recommended pertussis treatment schedules for macrolides in infants
1 -5 month of age are as follows: erythromycin (whenever available the
estolate preparation is preferred) given as 40-50 mg/kg/day in four divided
doses (maximum 2 gm/day) for 14 days, or clarithromycin given as 15
mg/kg/day in two divided daily doses (maximum 500 mg per dose) for 7
days, or azithromycin given as 10 mg/kg/day in a single daily dose for five
days.

e For treatment of pertussis in infants <1 month of age, azithromycin is the
preferred drug of choice. Erythromycin is an acceptable alternative and
can be given in a 14-day course as 40-50 mg/kg/day in 4 divided daily
doses; whenever available, the estolate preparation is preferred. No
published data are available on the use of clarithromycin in this age group.

All infants <1 month of age who receive any macrolide should be
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monitored for the development of IHPS, and, as with other antibiotics with

limited experience, for other serious adverse events.

B. Chemoprophylaxis.
e For chemoprophylaxis, the benefits of administering a macrolide should be

weighed according to the risk of disease and complications versus the
potential adverse effects of the drug. Because of severe and sometimes
fatal pertussis-related complications in infants under 6 months of age,
postexposure chemoprophylaxis should be given.

e Forinfants <6 months of age, the recommended antibiotics for
chemoprophylaxis are the same as those for treatment of pertussis.
Infants <1 month of age who receive any macrolide should be monitored
for the development of IHPS, and, as with other antibiotics with limited

experience, for other serious adverse events.



January 2005

References

1. Honein MA, Paulozzi LJ, Himelright IM, Lee B, Cragan JD, Patterson
L, Correa A, Hall S, Erickson JD. Infantile hypertrophic pyloric stenosis
after pertussis prophylaxis with erythromycin: a case review and cohort
study. Lancet 1999; 354:2101 -5.

2. Liu BA, Juurlink DN. Drugs and QT interval—caveat doctor. N Eng J
Med 2004; 351:1053-56.

3. Bace A, Zric J, BegovacJ, Kuzmanovic N, Culig J. Short Term
treatment of pertussis with azithromycin in infants and young children.
Eur J Clin Microbiology Infect Dis 1999;18:296 8.

4. Bace A, Kuzmanovic N, Novac D, Anic-Milic T, Radosevic S, Culig J.
Clinical comparative study of azithromycin and erythromycin in the
treatment of Pertussis — Preliminary results. ICMAS-5, Jan 26-28,
2000, Seville.

5. Aoyama T, Sunakawa K, Iwata S, Takeuchi Y, Fuijii R. Efficacy of
short-term treatment of pertussis with clarithromycin and azithromycin.
J Pediatr. 1996 Nov;129(5):761-4.

6. Pichichero ME, Hoeger WJ, Casey JR. Azithromycin for the treatment
of pertussis. Pediatr Infect Dis J. 2003 Sep;22(9):847-9.

7. Langley JM, Halperin SA, Boucher FD, et al. Azithromycin is as
effective as and better tolerated than erythromycin estolate for the
treatment of pertussis. Pediatrics 2004;14:96-101.



January 2005

8.

Lebel MH, Mehra S. Efficacy and safety of clarithromycin versus
erythromycin for the treatment of pertussis: a prospective, randomized,
single blind trial. Pediatr Infect Dis J. 2001 Dec;20(12):1149-54.

Friedman DS, Curtis RC, Stephanie L. Schauer, SL, Salvi S, Klapholz
H, Treadwell T, Wortzman J, Bisgard KM, Lett SM. Surveillance for
transmission and antibiotic adverse events among neonates and adults
exposed to a healthcare worker with pertussis. Infect Control Hosp
Epidemiol 2004;25:967-973.



January 2005

*APPENDIX: FDA PREGNANCY CATEGORIES

Category

Explanation

Adequate and well-controlled studies have failed to
demonstrate a risk to the fetus in the first trimester of
pregnancy and there is no evidence of risk in later
trimesters

Animal reproduction studies have failed to
demonstrate a risk to the fetus and there are no
adequate and well-controlled studies in pregnant
women.

Animal reproduction studies have shown an adverse
effect on the fetus and there are no adequate and well-
controlled studies in humans, but potential benefits
may warrant use of the drug in pregnant women
despite potential risks.

There is positive evidence of human fetal risk based
on adverse reaction data from investigational or
marketing experience or studies in humans, but
potential benefits may warrant use of the drug in
pregnant women despite potential risks.

Studies in animals or humans have demonstrated fetal
abnormalities and/or there is positive evidence of
human fetal risk based on adverse reaction data from
investigational or marketing experience, and the risks
involved in use of the drug in pregnant women clearly
outweigh potential benefits.
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Table 1. Summary of oral macrolide treatment and chemoprophylaxis for pertussis by agegroupT

Agegroup Erythromycin Clarithromycin Azithromycin
(14-day course) (7-day course) (5-day course)

>6 months 40-50 mg/kg/day in 4 15 mg/kg/day in 2 divided | 10 mg/kg/day in single dose on day 1 then
divided doses (maximum | doses (maximum 5mg/kg/day on Days 2 -5
2 gm/day) X 14 days 500mg/dose) X 7 days

1-5 months | As above (estolate As above 10mg/kg/day in single daily dose X 5 days
preparation preferred if
available)

<1 month As above (Use as Not recommended (Safety | Preferred drug.
alternate drug in doses data unavailable) 10mg/kg/day in a single daily dose X 5 days.
above. Drug use is Only limited safety available.

associated with elevated
risk of IHPS)

"TMP-SMZ may be used as an alternative agent in patients who are allergic to macrolides, who cannot tolerate
macrolides, or who are infected, rarely, with a macrolide-resistant strain of Bordetella pertussis.

The recommended dose in children is trimethoprim 8 mg/kg/day, sulfamethoxazole 40 mg/kg/day in two divided doses for
14 days. For adults, the recommended dose is trimethoprim 320 mg/day, sulfamethoxazole 1600 mg/day in two divided
doses for 14 days. Because of the risk of kernicterus, TMP-SMZ should not be given to pregnant women, nursing
mothers, premature neonates, or infants <2 months of age.




